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ABSTRACT 

to fonn the kt7bnard unit, CD4022B has dght decoded outputs and consequently" tbe keyboard 

On:-:. NAND 1>~ate ofCD4H93B isu;;,ed to {.Jock the Cd4022B and one }-iAND WltC lS cormcdcd to 11 
.~ w 

Pln of CD4022B fbri.nversiotL 

CD4001 B is used 10 achieve switch dehouncing uf the output frum tbe Counter unit. Two of its 

lC~Y1 7555 timers w~ed. arc tWI.L One 15 llsed iu Ahr.m cin::uit applkadon and the other in Hashint 

Reby is driven by a BC147 Bfl" tmnslt3toL 
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CHAPTER ONE 

U} GENERAL INTRODUCTION 

1,1 INTROnnCTHJN 

1.2 Ali\'l ANn OBJECTIVE 

This project design and c(lT1struction of "Electronic code lock n.Te Door"' is aimed at 

pwviding rdiabk: security lock to men the security spedflcati0n50JKl requirernents of 

donlfstic" office and public utilities security standards, It 15 designed to b,'; us~;d as door IrICk 

1.3 LITERi\TURE REVIE\V 

th~l.t em} be released by (: :ueckmkaL hydraulic, or electrical': dc.ctronic (actuator). 

knuwn n';ecnanir,;<)l\y lhn.ctioning lock was an Egyptian (hor lock used about 2.000 Be :\ 



Both h:.d 1b;; 

nptrattci, and el.ectronic lock 

the exact attribute of thi~, project. 

Tbe lost orbreakinQ o1't1-1c nortabk card of the Card Oncratcd Donr lock is (l big o)"obkm, 
\0..-.' >!. ~. .... i 

the R{~rnote contu")! of the Rernote control lock 



11K' digit sequeno.:; counter crnpbyt>d in thi~; project is tb(~ octal dt>cirnd counter· 

:.d1,ieved, This \vork is a (hyhrid) (,if lr}(:k sy~;;tern by means of electronic i:md 

1 A PROJECT OUTLINE 

Ob1't',.:.:tive o1'tb,c f,r01ect arc b.h!b.!id1ted~ literature (:,oncemi.nQ the pro'lect 'x'as then rcvieV'iC(L ~. 1" ... " ... ' ' .• ' ." ... ..- ". 

~''" ~, '; ,., 1 ' 
I :!"":l~""F'" '!"'U'l' D,'lV"'" ""l;"~ ,"nY',') 'j"l",)'\" ("'l',C' r"';{i'~·111·!"··l·'C ~,j'l()?1O:; '-... ~J:' .. ~{)'''''''~' .• ) . ~ • 'N •.. t .......... """,1 .. '.:", ... '., ........ > .. ~.~ ~ v""., ... ~... ....' .• v ...... "' _ .. ~ 
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i ~ .-}.~ ~ ..... J11' , ! ;:-,t LJ.j:: ... C.J i 

ll···~;r~Mz~i··········--·~··l f···.·· ... ··• .. ~""··········------·~r r"······L .. ,,·····f·· .. _ .. ·· .. ··l..l 
CIRCUlT ; l LED .... 1 l 

!.:. UN!T 1:: I 'fNnl<''' 'l'("'~{:' I···--~·············'·· .. ·~: ! u ., ... (~ . "'>.1,. '.'~'_' i\C ',\V\lNS i.' i. 
:··· .. ~"·············f·~"'·······: .". 

. L~ ................. ~."." ............. l .............. __ ...... _~ ....... , .. 1 ' 
I ' . l 

[Ac--l !PO;VER--] fREsi:r--l J' .. mllNoil 11~~~;;~~ , -I iRtW;-! 
i i'AtdNS ~"""~I SUPPLY t ... -1 SWiTCH } .... ---~"' UNiT \ ........ J:>i q:;\: <:;,,, , ... , ('iH.errrr : 

1 .................... " ......... 1 L .. ~::~·~j~.\ ............... 1 \_ ................... ~.J l .... ~ .................... j 1. .. ~:i~L .......... ..J L..~;.·~:~.:.~~~ ........... i 

1 "1~~. A·s·iii.L::i-··"·····\ 
,Pl1,oT , 
1 LAMP i 
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HIJJCK D1AGRAM OF ELECTRONIC COOKLOCK FOR noon 



CHAPTER'1\\"O 

2.l}, SYSTEMS DESIGN ANn ANALYSiS 

O\'ERVrE\V 

In this projc('t dcsign, CI'vlOS Ie;:;; v,ere chosen o\ving lU th.cir nd-vamagcous elcctric'll 

/-\ .. v<iorking 

The use ofn::by charaCferf/.~;;d sobnoidplunger lock: give;; the system a rigid and 

unbrc;;lkahk beL 

2v 1 POYVER SlWPL Y ITNIT 

projc;;:t {i. e DC 130\"/u' supply··· t OV). 

Circuitry of [his project TITl::; is achieved by the follov,:ing functions. 



(a) 

(b) 

(d) 

Fig, L 11 Block Diagram ufPmvcr supply Unit 

VOLTAGE TRANSFORl'-lATHJN 

do\;vn -s"/oltagc of l2\'/AC. 

TRANSFOR1\IER ACTION 

the turn" r~rti(;. In addition, the irnpcdnHoz connecfed to OlY; side of th~ transfnrlllcr urn be. 

is abo apph:::nbk to transkrnn currenL. 



f1\clF .8;'('8[ ,\'·s·'rf)M fr!~' .. 'Tn .. ""':i:'~i'()T-.""Tlrn . s: ... -.!,.) . . &.t,.,~"'; .... ~ cl ~.J'-"'.i1.:.~.:J.~ .' .~ ...... nL~ .... 8"\. 

Let N! '''l'Jumlwl' of turns in the: primary 

U4f 
't-),y,V },:,j.;~ nj·· ;',j-.'ll:e,," n(fipy tv'j' :IPi! ip:'q FI"~'W" iPdwZ'z1 emf in 'Volts 

... ..".,. 0( .~..... -. • ... .'.} '. ."' ;::;..... ..... ~.,.-.,.... f·· .... · " ...... -~.'.... ....... <. • ....... ....... ........ "' 

(: 



FOHn f,lctor::: rms Value = ! .11 

... nns vahe of emf/turn :c, 1.1 ; ~\. 4tr\n::: 4A4f{\~1 V 

::: (lndtKCd emf/tum) ;{ No. ofprimaI} turns 

~ .. ~ ~~ ::: K 
.... ~.: 

This constant K is k.l1rYWfl (15 voltage 1ra.nskHTruJio.n ratio. 

lnpu:. VA ::: Output VA 

V" j 

I;V': K 



RECTIFiCATION 



... ~~ t 

\J
f 
t 



\Vhere Vi' three hold voltage (\vhich D'}f :~ilic(\n diodes ....... (UV 1. 

Vc,,···V,··2V,· 

For sit!.w.Li.ons ,;vh(;1'c \/n: .:» 2Vr , 

/ ...... . 

.... ~/ :! x 12 



PIV 2- v::: 

.in this r~rGjcct.. \/m :::: 16.:97\( 

is certa.inly zero bccau~e each IN4004 diodt;.; has [1 hi;;h Pl\) uf about (ionv, 

Fig, 2,lT CAPACrrC)H. FILTER, 

FGr goc>d, the ::rize of the capacitor i;~ chosen large to lnake the discbarge fime constant RC 





<.:cltlstradion of the !e is son1ev,·hat 1.11 fTerent from. the di "cretc voltage regulator circuits, the 

t'xtCrD.a! operation is rnuch the sanw. Ie uniU providt rcg.ubUon of either ,', fheel positive 

)
• '"f' !., , 

(.u, .;.. + 
v C --- ! i,.< .' 

·········r·· 

.... , ...... J 
-'---j-- [ 

3 .................... ___ .... ~ 

Ie's IN kfluinaL The re';:; OUT tfrrnlHHl provides a discharp;. reguLtkd + 10V \,',bi<.:h is 

lJ 



,.T·(~~·~:;~i·;;··-···········-····~· 

.w··············· .. ····--1 
'\ 
!:.j 

'r 
~~ 
~:~ 
(~ 
,--x 
':.1 
t!>~ 

.H." ... _~m~j 

I 
I 

-------------_ ..... --_ ... ... 

:- ........................................................................ "' ............... "' ..... "' .. "' ........ ~ .... ..........,...~ 



2,1 FLASHING PILOT LAfVlP lJNIT 

to make the user knov: tbat tbe syskrl1 can be used and is functioning, 'rbs lsindic::,tcd by 

flashing LED is designed in bUnk af :alt: of {LS st:cond ON and 2 :seconds OFF-

Fig,:?,:!:!., Circuit di,:lgr,HI1 of Fb:::-,;hing Lam.p Unit 

'The IC~'A 75S5 tin]<::!" is C{)DIKCt,.:;d as an a~;tabk osdlbtor (muhivibntnr) to nash ,1 
LED c<mnccted to its output pin 3, 

Tho i"q"';nn G'n?dtrT C· r'h'FuF'C; il1I'O",';1' P, ;lnd '(., ~'::y! di~('h~'.l'('(-';~ "in R·, • ...... <.~ .• .} .... 'C' .... ..:.: .o.;w ._'. "~.:W' ......... :;:;, ..... J .. ....... ~::::-._:; .I. .... ~ ...... _ S .' • ..,. ...... __ ......... ~-'.o<· .•. ~ .......... :.--:.~ .. v <; ..... /. 

The curr..';nt drav':j) by tht: cir<.::uit "vhen the LED i~; on is about lOrn /\ and >.;-.;hen fhe 



(Not:; for IClYi 7555) 

1/ {L9167 

- , 1 - 1 I ' -I l' -" "'1 "t' 1 ""-jr'-" t '''' ;--':-j";'U'" j"'t" '''1'-' t 'c, '-;-l''''''<; ~{l .--; '~'-"<":'~ "j'" 'T:"'~l'" ~.' n"nf,nr;-p-)'rl('-:: -n '-,'i' ,:;q,.,p ',f ~ •. ·l~ .......... (". ! ..... '~'A v ...... ,':;."" "'s ...... .(...~.t .... ~ .... ! .... t. ........................... t ..... " ...... I.t ... .: ...... ...... t ..... . s.. ,: ~ .......... _.) t,.;. ..... '" ~ .. ) .... -..' .. '~ .. ..... 1 

16 



'" 1.38/8,16 

''''O.l 691Hx 

1 If:" 1 10, ! 69[ 

! 
! 
! 
! , 
Un 

, 
Qn 

Fig,231 The cldssi.c<,l! sequen:.ia! circuit: l1iernory registers plus cUlnbinational. logic 

'1 • '1 ' , , .\ ' i'" k I ,.. 'I I 
1)) sequent1<H ogle CUTU1.tS" t H.'fC IS (l cornnlon source 0 Ch,K' pu se ().)TVlng ar. t w 

input <:1nd Q output brought (Jut Thi~ n.35ult:lnt RCg'!sttf brrns th:::basi:< of D)"ide ... by··· n .. 

COllnleriDiv)(k.:r. 



Thi:: cnnnteriDi'..:ider used in ~hj.s pn.~kct i~; CD 4022B Divide ... Lv' .... S counkriDivider 

Ilw Cl)4G22B used 150,.:1 ... stage dividt: ... ny .... S Johnson cnunter \vith 8 (dt'coded) 

nutpuls and a carry··· out bh. 

The 8 decoded (.nHput are n()lTnaIly it; the lo~ieal "Cf' sLue m1d go to the logical" 1" 

ripple (l1'ry signal to any succeeding ~t(lgCS. 

V pp (Supply volL,ge) is :f)-(Hn + 1 G\l regulated VOHD8C Ji~orn tht' p<.")wer supply unit. 

18 



A.1ann Circuit 

l KEYBOARJ) 

Fig,2.}Xnl~ Oct<11 Decimal Count<::r IJdt Cfhe Circuit DiagnnH) 

path of(;~ach '\kcodcd" output is compieted by pressing th{~ corr(sponding ;,;wikh from the 



c(;de)should 1"),.3 pn:ss,;;d ~rt an intervHl of less than 2 seconds. ;\t 2 second:" bc{:.;veen the 

T ::: l\'I.x 2.2:F ::: 1 x 1(/' x 2,,2 x lOG :00 2.2 Sec'onds 

of ih;:; door opens the s'Nitch, and tbl.3 circuit is reseL Closing of the door (;lose:" the s'vvitd-:L 

outpUt 0, ! .. , .. 7 y:ith lh(~ s\vitchcs numbering/code connected in \vay to design;;: cksirtcl 

decc;ded outputs ofth,;; C[J4022B. 

1A SWITCH OEHOLNCING VNrr 



From Counter 

::; 

I ~---('--'r ;c, ! 
i ~ 

c~:~~~~ _______ ; _________ 1 

To pin [2,1.3.··················j 
'*--~---~--~---.------ .. --........................................................ :.:1.. •. 

Fig. Switch dd"'olmcer using 2 t-JOR Gatc~; of 
(D4001 13, cnrrnc,.::kd 35 a rnrmostablc rnulf vibn.l1m and 1\10R CIHtC i'lS (l buiYcr. 



muitivibmton~, 

Th¢ circuit is arranged from the C040018 Quad ?-input NOR g<lil~, 'flle gates Nt 

and N2 are arwnged as a mOHO stahle nmltivibratun:; and N3 as a bnffeL 

input of the otb~5r gate and the Set:tHld gate coupled in ttw: input of the 1rx!:;t gate via simpk 

The drcuit abovt, ;,;;an be triggered from any shape of inpnt wave J()fm, prnvidc{l its 

peak ampIitu{k exceed:; the transft~j vnlJage of gate NI, 

This drcu!t eEmtnatcs bounce probkm by providing a singb uniHmn puts~ M.;.:h time 

2.5 AL<\RM UNiT 

door behind him/her allOT entry. 

sv,r!lch, l.Tvm opt~ning the door, pmver supply is cut offfrorn the eM.mler unit and supplied to 

the Alarm unit dn:uii hy the rc~~~~t rnkro switch-



Fig.2,,\ 1. ;\.!arm unit Ckcult niagnwi 

The leM 7555 t!Iner operates in the application ill a .. '{tabk mmk It tr.Iggers and!h;e~ 



2,6 TUE RESET SWITCH. 

The Reset switch used in this projtx.:t is a lU1CfO switch cardhHy pbo::d in-between 

norm.any dosed ,slate, the Counter unit is t;(.H1nech~d to the 100V supply vultage. 

f\S it is rightly designed, opening oftb.::: Door Opt~nl", tb:>,;; resd swit~;h and thcn~by cut niT 

the supply to the (\.wuter unit Upon op:;.~ning of the Reset ~;\v!kh (by opening ufthe Door), 

the Counter unit 15 disconnected from the power supply and sinmhaneousl.y, the Alarm 

circuit is connected to th{~ snpply, 

Door is dosed, the n~set switch disconnects tht~ alarm circuit. from th~:: supply and. at the saffle 

1.7 RELAY CIRCUIT UNIT 



,rrrrrrrrrrrrrrrrrrrrr~rrrrrrr-; . . . . 
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THE !}ELA Y DRfVER 

f<::!aY through ;;lrl el.ectronic circui.t Fm ex::unpk:, situation \,,'here th<: control drcuit does 

have enough power or vdtag~' to drive a rday, <tn. decm.mic rday driver can b(; used ,lS (l 

bufk~r, This is the case of (his projecL 

+lOV' 

Fig.2.7L Relay Circuit 

threshold voltage, Vi of 0 3V. This rnuch pmver is sutlicicnt to opcrme a gencnd-pufpose 



h, ::: le/i } 
_."1 i 

h;:;; O.S/20G ::: 0.004A, 

\Vhen: Vee is the supply voltage : .. ·+to\) Un this project} 

VE:·. {Ebsc to Erniltcr voltage ::: 6V (frmn Data ShC0l) 

,'. in :0: .UD ......... LLY 
Rn 

:EU)94 
0.004 

lOGOn 

\Vhich jusLill(:s the use of 1 KO as blSC reslstorin thisorojcCL • J: .. 

induced in thf' coil dUIi):)g the turn··ofr of the no;\ay, rN34 Diode ;;l5 H. is in this project S01:V(:5 

RELAY 

27 
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"~ __ ~,,.~_ .. _ ........ r···~··· 
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!.. ..........•.• ~~. __ •....... ). .. ;.l .. \L .. ~ .. jLJJ ..... j~+ ...... ............ i k 
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i i 
i f 
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Plunger 



neM ~ntcnslty at the ends may be ,lpproxirnately one-half ofthat at the center. 

through l;ht~ core A ft;rrrnnagnetk core increascs tb.~ ~:oncentfa~im of magnetic line:~ rind 

material such (t~," 1rnn if placed inskk a solenoid '.;vB! try to move v:ith 1hree towards the 

mw"..ing iron !;:ow (plunger) tbr!. ,;;an u:.ntre itself kngthwbe within tb: coil \vhen curn~nt is 

P!unge:ris a krrnmagnetk: core properly ~uspended. and 'urKk:r imitable tension moves 

, I ., , ' l < ! ~ . I! ,.' f" Al rn ant out ot ,} sou::nOK! COl! ionn Wltl t le appllCatlon 0 "COl. curmnL 

/\s applicable to ibis pro}ed., the phmgt~r is pnlkdin.'o;ide the soknoid when the 

M.>1cnokt In this projcct, tht~ plunger i.s rnade the lock: of tIm door.,. \\fhen the plunger is 

29 



ttwRday circuit This js Incant to opt~rme the sokmoid ill the eW.mt ofthc system 

h},Uure, A.nd abo tht: by .. p<l.~>~ s,,,,,,lt.:h c:an ill, positioned inside to orx~n the Door JhHH 

the inside, 

The Hm·;bing LED is no!kt:d at the keyhoard sh.:)wing the fun(:Honahty of the system. 

The Hashing Pilot lamp drcuit takes its input de H~gubtt:d suppty voltage Irnm the POV,'t)f 

supply unit 

\v''hen tbe righi cnde is enk~red. the odal decimal emmJer (wr1o.sc input de rcguhted 

'.'Oihlge I::; dso fhnn the Power supply unit) giv'es an operaHomd voltage signnl tbr the next 

1·nage of tb.~ :~ystcm, \7y'hk:h is the switch dehnutlCeL 

voltage sigtmt The output from the s'iV1tch debouncer i;~ the supply 'voltage sigm~l f.o! other 

At the inshmt of pressing the right (ode, the audio alarm is heard indicating that t.he 

user has enwn:d the right nxk, 

When the 5 ~er:onds daps<:, the relay ~wvitchcH nnd operates th{~ ~nlcn(}ld> and the 

sokn<>1d plunger is pulled inside tht~ ~mknoH Thb in1pii;;;B HmJ tb. .. dOGr has been unlocked 

(bcUJU9;~ the plunger i~. designd to he the lock ... bctw~~~;n the door HUd. the door fbme). The 

door c;~n bc opened thHi1 inside by operating the by-pw:;s ~witcrL 

Opening of the door opens the rnkrn s\vitch (placed (:,Jfdh!!y and. strategkaHy 

betw'Ccn the door and its frame) and di%)onnccls the Counter unit and sinmltaneoHsly 

t:onnects th~: A.brm UDit 'nIt: Alarm ~:mnds until the door is cb~ed, Cbsing of the door 

dot'>es the H.,S{'t micro switch to tht Counter unit v"hkh UJea.rw that the (\m.nfer unit is reset. 

and rem{y for c(}dc cntry !.Waht 

The rode tn open the dQor is 374Hi25ft 

JO 



has High Noise immunity: 0..15 VDD nY:r}~ low power; medium speed; <'l.ud fuBy StM.1C 

operation, 

lmprovt'xl parameters: low ~;upp}y curren.t: wide o}Y<'.:mting ~upply voltage range; low 

z:apacitor amplifier, control devkt~, and over k)aJJ rrotectbn <1.11 in a single K', 

7, Rectifier D.iodes (4) IN4004 werechN;en fbr thek high PIV of 600V. Freewheel 

diode IN34 was used becaus~,; Grits knv threshold 'v'o!tng\~ and to protect the transistor 

during the turn··offofthc fe.by 

fL BC 147 BIT tmnsistm wm; cbm;.cn due to its high curn:.nt gain of2UD, and high 



cn APTER THREE 

1 .. 0 CONTRUCT!ON, TESTING AND RESULTS 

j, I CONSTRtlCT!O,[,<·J 

1. The kcyboa.rd, . C~)IY1IXi'~ing of the Keyboard ';)81.1. thi.': Snurnbtr of puSh--- tu --- on 

THE KEY BO,\RD 

house the Flashing LED. Th~ keyboard was then bdtcd 10 111<: Dour Fra1Tl<;:. 

THE CONTROL CIRCeTrr 



.. :.: .........•.•.•••.• :.:.:.:.:;:;:;:;:;:.:.:.:.:.: ........................................................... . 

d~sign. 

3 THE DOOR AND I.TS FRAh.1E (THE CASING) 

Projtction diagram oftlK constfuctiul1 is shmvn in Fig.. 

3.2 TESTING 

The system '-.vas tested as foHov!s after (hI: corntruction: 

: :., \Vhen l.ll1connccted to power slIpply rnains: 

, 
L, 

RESULTS 

!ocb.xl: 11<) (ludio alaxm, l10flasning LED bmp. 

2 \VIH::n connected. to the. po\ver sUr:'mlv fnRln and V/fOnu. COdf cl1ten::d: the LED Lunr:: YA J ~ .l 



OISCUSSION or RESLLTS~ 

COIHK'cted to power supply l~·wins, And \vhen tht: correct. cede is entered the audio :.tL=lnn 



CHAPTER FO{)R 

4,0 CONCLIJSIONS ANn RECOl\lMENDATIONS 

4.1 CONCLUSIONS 

4.2 RFCO [VI MEN DATI ONS 

For dornestic or office in~;taJb}ion ilnd ach.H:dizmion of tbis nruiect. (rnothcr hve P;;\SS : ...,' ... , 

entered. n.1GlT than lbn:;e times, This 'NiH dis<:dh:nv Inultipk gHe'~ses of an intruder. 
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